Inhibition of DNA decatenation, but not DNA damage, arrests cells at metaphase.
DNA damage by double-strand breaks induces arrest during interphase in mammalian cells. It is not clear whether DNA damage can arrest cells in mitosis. We show here that three human cell lines, HeLa, U2OS, and HCT116, do not delay in mitosis in response to double-strand breaks induced during mitosis by gamma irradiation or by adriamycin. Durable arrest at metaphase occurs, however, with ICRF-193, a topoisomerase II inhibitor that does not damage DNA. Arrest with ICRF-193 is not accompanied by recruitment of Mad2 or Bub1 to kinetochores, nor by phosphorylation of the histone H2AX, indicating arrest by ICRF-193 is not due to activation of the spindle assembly checkpoint, nor is it a response to DNA damage. VP-16, another decatenation inhibitor, induces metaphase arrest only at concentrations well above those that induce DNA damage. We conclude that decatenation failure, but not DNA damage, creates metaphase arrest in mammalian cells.